[Identification of a new causative gene of amyotrophic lateral sclerosis; optineurin].
Amyotrophic lateral sclerosis (ALS) is a devastating disorder characterized by degeneration of motor neurons of the primary motor cortex, brainstem and spinal cord. ALS patients die within 3 to 5 years without respiratory support. Detecting the causing gene is necessary to elucidate ALS. We identified mutations of optineurin (OPTN) in ALS. We found three types of mutation of OPTN: a homozygous deletion of exon 5, a homozygous Q398X nonsense mutation and a heterozygous E478G missense mutation within its ubiquitin-binding domain. Cell transfection experiments showed that the nonsense and missense mutations of OPTN abolished the inhibition of activation of nuclear factor kappa B. The missense mutation revealed a cytoplasmic distribution different from that of the wild type. A case with the E478G mutation showed OPTN-immunoreactive cytoplasmic retention, and Golgi fragmentation was identified in 70% of the anterior horn cells. TDP-43- or SOD1-positive inclusions of sporadic and SOD1 cases of ALS were also immunolabelled with anti-OPTN antibodies. Furthermore, optineurin is co-localized with fused in sarcoma (FUS) in basophilic inclusions of ALS with FUS mutation and in basophilic inclusion body disease. Our findings suggest that OPTN is involved in the great part of pathogenesis of ALS.